This paper examines the relationship between access to drinking water, sanitation facilities, and health outcomes for children in India. We use the NFHS 2005-2006 household-level survey data to construct the conditional nutritional distribution for two anthropometric health measures for children between ages six months to two years that capture both short term and longer term health outcomes: the weight-for-height ("wasting"-short term) and height-for-age ("stunting"-long term) z-scores. Using a quantile regressions approach, we find that public goods such as piped water and access to healthcare facilities are not associated with improving child health outcomes. On the other hand, private investments within the home such as pit latrines and flush toilets do have a strong influence on health outcomes, with the magnitude of the effects being the largest in the middle of the respective conditional nutritional distributions. Further, rural children at the lower end of the nutritional distribution benefit much more than their urban counterparts. We also find that the educational attainment of the mother has a strong association with better health outcomes, both in the short run as well as the long run. Finally, access to well water and boiling drinking water also matter, though their effects depend on whether the underlying health measure is a short term or long term one, and the child's relative position in the conditional nutritional distribution. Over all, our results provide evidence against "one size fits all" policies, and point towards incentives for private investments in sanitation and mother's education, especially in rural areas and for children in the middle of the conditional nutritional distribution.
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Introduction
This paper uses the National Family Health Survey (NFHS) for [2005] [2006] in India to analyze health outcomes for children, especially over their conditional nutrition distribution.
Specifically, we are interested in the roles played by access to piped water, sanitation, maternal education, and geography (rural versus urban), in influencing both short-and long-term health outcomes for children between the ages of six months and two years.
Adequate access to safe water and sanitation facilities can play a critical role in driving health outcomes for young children. For example, unsafe water and lack of proper sanitation facilities can lead to malnutrition through air and water-borne diseases, which further reduces the body's ability to absorb nutrition. This can manifest itself in many different ways in a child's health status, such as low body weight and height, given their age, etc. Healthy children tend to have better immune systems, are more productive, and are more likely to fight poverty and find opportunities to sustain a living (WHO, 2008) . 1 2 focus on "one size fits all" interventions or should such interventions be targeted to specific constituents who are most differentially affected by the underlying factors being discussed. In other words, should public goods be sent to all children and regions, or should economic research help identify where and to whom these goods must be provided? Moreover, another critical public policy issue is whether public goods, such as access to piped water and healthcare facilities, are more effective at improving health outcomes for children relative to within-household private investments, such as pit latrines, flush toilets, boiling water, or maternal education? Surprisingly, much of the existing literature sheds very little light on these critical questions. By focusing predominantly on the ordinary least squares (OLS) and the instrumental variables (IV) approach, existing studies identify the impacts on the health outcomes for an average child, but ignore distributional consequences.
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We contribute to the existing literature on child health outcomes by employing quantile regressions (QR) in order to identify the effects of both public and private investments, education, and geography on the conditional nutritional status distribution for children. The advantage of this approach is that QR can help identify which group in the nutritional distribution is most affected by improvements in underlying interventions (access to water, sanitation, etc.), thereby informing policymakers about the most cost-effective groups to target for intervention. In doing so, our contribution is related to a small, but growing literature that takes the QR methodology to the conditional nutritional status distribution for children in developing countries. For example, Borooah (2005) , Aturupane et al. (2008) , and Bassole (2007) focus on the distributional effect of access to safe water on child nutritional and health outcomes in India, Sri Lanka, and Senegal, respectively. 3 We distinguish our approach from these papers in several important dimensions.
2 See, for example, Horton (1986) , Handa (1999) , David et al. (2004) , Alderman et al. (2006) , Galiani et al. (2005) , Fay et al. (2005) , Fink et al. (2011) . 3 Borooah (2005) examines the determinants of height among children under the age of five in India and finds that OLS underestimates the effects of improvements in safe water and hospitals on child nutrition compared to using the QR. Aturupane et al. (2008) use the DHS data for Sri Lanka and find that improvements in piped water improve child nutrition for all quantiles. Finally, Bassole (2007) , who studies a household survey in Senegal, uses an instrumental variables quantile approach to account for the potential endogeneity of household expenditure. He finds that access to safe water improves child nutrition of the lowest (10 th ) quantile.
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First, while existing studies have focused mainly on access to water, we use the [2005] [2006] National Family and Health Survey (NFHS) in India to construct a wider variety of disaggregated (household level) measures of public and private infrastructure, such as access to piped water, healthcare facilities, well water, flush toilets or pit latrines within the household, across the conditional nutritional distribution for children living in the household.
Second, rather than focus on stand-alone aspects of health like height and weight, our analysis uses anthropometric measures of both short-term and long-term child health outcomes to construct the conditional nutritional status distribution. Specifically, we use the weight-for-height and height-for-age z-scores that capture multiple health outcomes over time. 4 Each of these measures quantify the number of standard deviations a child is below one expected health outcome, conditional on another. For example, the weight-for-height z-score (WHZ) measures the number of standard deviations a child's weight is below the expected weight for a given age of a child, where the age-specific median expected weight is determined by the World Health Organization's Child Growth Standards (2014) . As such, the WHZ is a good measure of "wasting", which is a short-term indicator of health status. On the other hand, the height-for-age z-score (HAZ), or "stunting," is a longer term indicator. The 2005-2006 NFHS data indicate that more than 40% of children in India under age 5 stunted, and about 20% suffer from wasting, with 7% suffering from both conditions. This further underscores the need for a systematic analysis of factors that drive these outcomes. Finally, we contribute to the literature on the effects of parental education and geography by examining how the educational status of the child's mother and the household's location (rural versus urban) are associated with their short-and long-term health outcomes.
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Essentially, we are interested in learning more about the efficacy of public goods (e.g., piped water in the home or access to a health facility) relative to private investments within the household (e.g., access to pit latrines, flush toilets, well water) in affecting health outcomes for 4 children. Our results suggest that access to piped water or a health facility has no causal relationship with wasting and stunting in children, irrespective of their relative position on the conditional nutritional distribution and their location (rural versus urban). By contrast, access to sanitation facilities like pit latrines and flush toilets have a strong association with improved health outcomes for children in our sample, for both the anthropometric measures. More specifically, the benefits of access to sanitation are concentrated mainly in the lower and middle quintiles. Well water, on the other hand, worsens the short-term WHZ-score (wasting), while improving the longterm HAZ-score (stunting). Further, boiling water within the home is more effective for a child's health in the short-term than in the long-term. For all these results, the magnitude of the benefits tend to decline as one moves up along the conditional nutritional distribution. The educational attainment of the mother is strongly associated with improved health outcomes both in the short run as well as the long run, irrespective of the child's relative position in the nutritional distribution.
Finally, geography matters too: access to sanitation seems to matter more for rural children than urban children, with flush toilets being more effective than pit latrines, especially for children at the lower quintiles of the nutritional distribution. We also conduct a set of robustness checks for our key results by (i) introducing interaction terms between the public and private water and sanitation variables, and (ii) extending the sample to include older children, between the age of two and four years.
The result that access to sanitation facilities within the home is associated with improved short-term and long-term child health outcomes, but piped water and health facilities are not deserves special comment. As Schmidt (2014) points out, the traditional approach to understanding child health outcomes has been to focus on malnutrition and the quality of diets. However, more recently researchers in the area of public health, medicine, and nutrition have focused more on the role of poor hygiene and sanitation. Results from that literature point to a condition called "Environmental Enteropathy" (EE) or the "leaky gut" syndrome, a hard-to-detect and persistent inflammation of the intestines that is strongly connected to poor hygiene and sanitation. When affected, the body's immune system spends a considerable amount of resources in fighting this condition which, over a long period of time, can have permanent effects on slowing down growth, manifesting itself in stunting. 6 Further, while wasting is a short-term outcome which can be treated relatively easily by improvements in nutrition, stunting can be pervasive, by affecting vital organs like the brain and kidneys, which in turn affect IQ, educational attainment, incidence of poverty, and a variety of chronic and debilitating health problems later in life. 7 In the case of India, hygiene and sanitation have recently taken a central role in public policy discussions: the WHO reported in 2014 that nearly 626 million people (about 50% of the population) defecate openly on the ground outdoors. Parents and family members within a household who do so, therefore, become natural carriers of the microbes that cause the EE syndrome in young children. Therefore, having proper sanitation facilities like pit latrines and flush toilets within the home may help not only in removing the underlying cause of their poor health outcomes, but also in improving long term productivity and the chances of escaping poverty.
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Our results also have important implications for the design of public policy. First, given that the results vary across the conditional nutritional distribution both for short-term and longterm measures of health, we provide evidence against "one size fits all" policies. Second, private investments in sanitation facilities within the household seem to be more effective than public goods like piped water. This suggests that policies could target incentives for private interventions like pit latrines, flush toilets, or boiling water, rather than sending more public goods to households.
Third, policies could also focus on the educational attainment of mothers, especially since postsecondary education seems to have a strong association with longer-term health outcomes for children. Finally, public policies should also target rural households more than urban households, since the overall association between sanitation and health outcomes seems to be driven mainly by the rural sub-sample.
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The rest of the paper is organized as follows. Section 2 presents a stylized model of child health and household and community characteristics. Section 3 describes the empirical specification and the data, while Section 4 provides a discussion of our main results. Section 5
reports the results of robustness checks, and Section 6 concludes.
A Stylized Model of Child Health
Following Becker (1981) , we employ a model of family allocation decisions commonly used in the child nutrition literature (Esrey et al. 1992 , Behrman and Deolalikar 1998 , Thomas and Strauss 1992 , Strauss and Thomas 1998 , and Bassole 2007 . In this model, parents choose the quantity and quality of their child's health, , H leisure , L and the consumption of goods and services, .
C
The household (parent) maximizes the following quasi-concave utility function: months and 2 years of age, because this is the period during which the human body builds immunity and grows rapidly. It also corresponds to a transition period in the life of children who start eating foods other than their mother's milk (Shepherd, 2007) . Therefore, children in this age group are most vulnerable to water and airborne diseases. The final sample consists of 11,466 children, with 4,267 living in urban areas and 7,199 living in rural areas. 12 We conduct a twosample t-test on each of the variables used in the analysis to check for sample selection bias. None of the variables are statistically significant at the 5-percent level. The reduced form equation (4) can be empirically estimated as follows
In the specification (5) 
The WHO classifies children as malnourished and having severe health problems when their respective z-score falls below -2. For example, a low height-for-age (HA) z-score indicates long-term lack of growth, or "stunting". A low weight-for-height (WH) z-score is referred to as "wasting," and is a shorter-term metric of health status.
Water and Sanitation Variables
The primary variables of interest are included in the i WS vector that captures whether the child has access to water and sanitation facilities. It includes whether the family has access to piped water or well water, as well as sanitation facilities embodied by flush and pit latrines. This variable also includes information on whether water is boiled before drinking inside the home.
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We use binary variables to measure access to water and sanitation within the household. The indicator variables take on the value one if the household has access to these facilities, or else they 10 are zero. To the best of our knowledge, these measures are more disaggregated than those used in existing studies.
Control Variables i
X is a vector of individual child characteristics that include sex, age, age-squared, birth order, and incidence of diarrhea (in the past two weeks). f X is a vector of other household characteristics that includes information on the mother's age, educational attainment (primary, secondary, or higher education), and occupation (binary variables for laborer and cultivator), and a wealth index, obtained from the Demographic and Health Survey (DHS). 14 The DHS calculates the wealth index using a principle component analysis, which assigns different weights on a household's various asset holdings (for example, television, radio, etc.) and living conditions (for example, type of roof materials, etc.). We use the wealth index to minimize the endogeneity problem, because this index includes assets accumulated by a household over time and is less likely to be jointly determined with child health. we use dummy variables to represent whether a child belongs to a particular religion and caste.
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Finally, the vector of community characteristics   c X captures whether the child lives in an urban or rural area, and whether the child has access to a nearby healthcare facility, which in turn, is another measure of access to public infrastructure.
14 A gender variable is included to account for gender inequality (Sen, 2001 , Borooah, 2005 . The birth order of a child is included because as the household size increases, there is competing use of parents' time for childcare. We also control for age and age squared (measured in months), to allow for non-linear effects of age on the health outcomes. The DHS survey defines the mother's educational attainment as follows: a) primary: when a mother has at most five years of education, b) secondary: when a mother has between six and twelve years of education and c) higher: when a mother more than twelve years of education. 15 An index of wealth is often used as a proxy in this literature to avoid the simultaneity bias that can potentially be generated by the inclusion of current income or expenditure of the household; see, for example, Linnemayr and Alderman (2008) , Christiaensen and Alderman (2004) , and Bassole (2007) . 16 Caste is a form of social stratification in India. Scheduled Caste and Scheduled Tribes are terms the Government of India uses to classify the most economically and socially disadvantaged communities in India; Scheduled Caste refers to the Dalit community and Scheduled Tribe to the tribal communities or adivasis. There are also several Other Backward Castes (OBC) in India. For a detailed analysis on the effects of caste-based fragmentation in India, see Banerjee and Somanathan (2007) and 
Quantile Regressions (QR)
Since our analysis focuses on the QR approach, which examines the impact of the underlying explanatory variables on the conditional distribution of a child's nutrition status, we need to adapt the specification (5) to the QR methodology. This approach is particularly useful for our analysis, because improved access to water in the household might improve the health status of children in the lowest quantile of a given distribution (say, weight for height), while having a small or negligible effect on children in the higher quintiles. Consequently, studies that estimate average effects may underestimate the importance of the relationships between water, sanitation, and health for many children. Specifically, we modify (5) to write the QR specification:
In (7), a QR coefficient captures the change in the q-th conditional quantile value of the dependent variable with respect to the underlying regressor.
RESULTS
Descriptive Statistics
Tables 1 and 2 present the key summary statistics from the data, as well as the various composition of child health outcomes. Table 1 indicates that the average height-for-age and weight-for-height z-scores are -1.56, and -1.00, respectively for the total sample, which shows that children on average are close to being stunted and wasted, with rural children having, on average, lower z-scores than their urban counterparts. In general, between 13-25 percent of households have access to drinking water, depending on its source (piped, public, or well), with urban households having more access on average than rural households. About 43 percent of households have access to flush toilets in the sample, while 8 percent use pit latrines. In urban regions, access to flush toilets is much higher at 78 percent, relative to only 23 percent in rural areas. On the other hand, households in rural areas tend to use more pit latrines than their urban counterparts. Over all, about 51% of the households in the sample have access to some type of toilet within the household. For access to water, the share of households is similar, around 54%. About 20% of households boil water before drinking, with urban .
About 48 percent of children in the sample are girls, with an average age of about 15 months. These statistics show very little variation across rural and urban sub-samples. The average age for mothers in the sample is about 26 years, with the share of urban mothers with secondary and higher education being higher than those in rural areas. Rural mothers, on the other hand, tend to have relatively more primary education. About 7 percent of these mothers are either laborers or cultivators, with higher proportions in rural areas.
From the perspective of religion and caste, the sample is predominantly Hindu, with about 69 percent of surveyed households belonging to Scheduled Castes (SC), Scheduled Tribes (ST),
and Other Backward Classes (OBC). About 23 percent of the children lived in a city, with 5 percent residing in a slum. On average about 71 percent of households had access to a healthcare facility. Table 2 documents the fraction of children between the ages of six months to two years who report having multiple health conditions. About 40 percent of the children in the sample are stunted and 20 percent are wasted, with 7 percent being both stunted and wasted. Moreover, for each measure, rural children tend to have worse health outcomes than their urban counterparts.
In summary, Table 1 suggest that there is a lot of variation in household access to drinking water and sanitation facilities, both across the entire sample as well as in rural and urban areas.
Further, Table 2 indicates that a significant number of children report multiple poor health outcomes, with rural children faring worse than their urban counterparts. These statistics underscore the importance of analyzing the association between these two sets of outcomes.
Regression Results
In this section, we report the regression results from the specifications (5) and (7). Though we report both the OLS and QR results, the discussion will focus mainly on the distributional 13 results from the QR specification, with the OLS results serving the purpose of being a convenient benchmark for the average effects of the variables of interest. Table 3 shows the regression results when the weight-for-height z-score (WHZ) is the dependent variable. As mentioned earlier, the WHZ score, or "wasting," is a short-term measure of health, and captures the immediate or short-run effect of an intervention. We report the estimation results for the key variables of interest, in addition to some controls. 17 Column (1) presents the OLS results, while columns (2)- (5) report the QR results for four quintiles, from the 20 th (bottom 20%) to the 80th (top 20%), in the conditional nutritional status distribution for children aged six months to two years in the sample.
Weight-for-Height z-score (WHZ)
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Access to piped tap water in the home does not seem to have any statistically significant effect on the WHZ score across the nutritional distribution. On the other hand, the results indicate that access to well water and sanitation facilities (access to a pit latrine or flush toilet) are potentially important. Surprisingly, well water reduces the WHZ score, both on average (OLS), as well as along the nutritional distribution, indicating that the child is getting closer to the WHO threshold for being malnourished. The QR results indicate that while the WHZ score of children decrease in all quintiles, the magnitude of the effect declines as we move up along the nutritional distribution. Though we use data on "protected" well water in our specification, a common feature in India is that even protected water may often be contaminated, and fail to meet the quality standards necessary for good health outcomes. Therefore, access to well water, even when protected, may generate worse health outcomes for children in the sample, relative to other sources such as piped tap water. On the other hand, boiling drinking water at home seems to be positively associated with improving the WHZ score, with the magnitude of the effect being higher at lower 14 quintiles. Access to a health facility is not associated with improving health outcomes for children in the sample, irrespective of their relative position in the conditional nutritional status distribution.
For sanitation, the average child's WHZ score increases if he or she has access to a pit latrine or a flush toilet within the home. The QR results show a positive, but differential impact of access to sanitation across the four quintiles. For example, access to pit latrines and flush toilets are associated with the largest improvement in the WHZ score at the lower end of the WH distribution. However, the effects of both flush toilets and pit latrines cease to be statistically significant at the top end of the distribution (60 th and 80 th quintiles), indicating that healthy children are likely to already have access to good sanitation facilities. Among the variables not reported, the wealth index shows a strong positive association and the scheduled caste, scheduled tribe, and
Other Backward Class (OBC) variables have a negative association with the WHZ score in both the OLS and QR estimations.
Table 3 also indicates that the educational attainment of the child's mother is an important factor in understanding their health outcomes. Specifically, mothers who have secondary or higher education have a strong positive effect on the WHZ score, relative to mothers who have had only a primary education. Moreover, the child-health returns to mother's education are very robust across quintiles. On the other hand, the age of the mother, which might proxy knowledge about health care, as in Borooah (2005), does not have any significant effect on the WHZ score. This is perhaps due to the fact that the WHZ score is a short-term change in growth. The mother being a cultivator is, on average, associated with lower WHZ score. The QR results, however, indicate that this effect is concentrated mainly among children between in the 40 th and 60 th quintiles. This implies that though the average working mother faces a higher opportunity cost in terms of their child's health (leaving them with less time to provide health inputs to their children), this is significant mainly for children in the middle of the distribution. Children in the top quintile are not affected by the mother's occupation as they are already healthy and may have access to other caregiving resources within the household, while children in the bottom quintile face a variety of adverse economic conditions, and the mother being away at work does not alter those in any significant way. Table 4 presents results with the height-for-age z-score (HAZ) as the dependent variable.
Height-for-Age z-scores (HAZ)
This measure is also referred to as "stunting," and captures health status over the longer term. As in the case for the WHZ score, access to piped tap water is not associated with stunting at any level of significance. However, access to well water now improves the HAZ score, both on average, and in all but the 20 th (lowest) quintile, with the effect increasing as a child moves up along the conditional distribution. This indicates that while well water worsens short term health status (wasting , Table 3 ), it is positively associated with long term health status. Children in the lowest quintile are already malnourished, and therefore, access to well water alone may not have any effect on their HAZ score. Further, in contrast to its positive effect on wasting, boiling water at home does not seem to have any systematic effect on stunting, indicating that boiled water is more effective in influencing short-term health outcomes for children relative to long-term outcomes.
As with wasting, we find that access to a health facility is not associated with improvements in stunting, irrespective of the child's relative position on the conditional nutritional status distribution.
Access to pit latrines and flush toilets have a strong association with improving the HAZ score: while flush toilets improve the HAZ score in all quintiles, pit latrines do so for all but the very top quintile. This implies that access to sanitation is a major factor that influences health outcomes among all children irrespective of their position in conditional height-for-age distribution.
In contrast to Table 3 , the educational attainment of the mother is more pervasive in improving stunting, relative to wasting. Further, the mother's age is now positively associated and statistically significant for all quintiles for the HAZ score. This implies that maternal 16 characteristics such as age and educational attainment have a stronger impact on long term health status for children relative to short term outcomes.
An interesting feature of Tables 3 and 4 is the contrast between the child-health outcomes from public and private interventions. Piped water is generally a public good in India, being provided by local and state governments. Tables 3 and 4 suggest that it does not have any statistically significant association with wasting and stunting for children, both on average as well as across the conditional nutritional distribution. Further, access to a health facility, which is another example of public services, is also not associated with improvements in wasting and stunting. By contrast, well water, pit latrines, and flush toilets represent private goods that families may invest in. These, in turn, seem to have strong and significant effects on health outcomes for children, both on average as well as along the conditional nutritional distribution. These results suggest that simply providing more public goods like tap water or health facilities may not be effective in influencing health outcomes for children. Rather, creating incentives for private investments in sanitation through appropriate public policy design may be more effective.
As discussed in Section 1, the strong association between access to sanitation facilities within the household, and health outcomes like stunting and wasting is consistent with recent findings in the public health and nutrition literature. Specifically, lack of hygiene and proper sanitation within the household, as reflected in the pervasive practice of open defecation in India can lead to young children being affected by "Environmental Enteropathy" (EE) or the "leaky gut"
syndrome (with parents and other family members serving as transporters of the microbes that lead to this condition). EE is a persistent inflammation of the intestines that causes the body's immune system to wage a costly battle at the cost of the growth and health of vital organs. Ultimately, for children such as those in our sample (between the age of six months to two years), this results in phenomena like stunting, with adverse long-term consequences.
Geography: Rural vs. Urban
In this sub-section, we divide the sample into urban and rural areas. It is important to examine if the geographical location of the child influences the effects of the variables of interest across the nutritional distribution of child health outcomes. The results from the geographically sub-divided sample are presented in Tables 5 and 6.   Tables 5A and 5B report the results for the WHZ score (wasting) as the dependent variable, for the urban and rural sub-samples, respectively. As can be seen, access to water and sanitation facilities have no statistically significant association with the WHZ score in urban areas. However, in rural areas, well water is associated negatively with the WHZ score, while access to flush toilets have a positive association, mainly for the lower quintiles, up to the 60 th . Pit latrines do not have any significant effect in rural areas. Finally, none of these interventions affect child health outcomes in the top quintile of the conditional nutritional distribution. These results suggest that sanitation interventions might be more effective in rural areas relative to urban areas, with flush toilets being more effective than pit latrines, especially for lower quintiles in the nutritional distribution. Tables 6A and 6B reports results for the urban-rural sub-samples with the HAZ score (stunting) as the dependent variable. In the urban sub-sample, access to well water and flush toilets improves the HAZ score, but only in the 60 th and 80 th quintiles. Access to piped water and pit latrines have no significant effect on the HAZ score. This suggests that urban children derive longer term benefits from well water and flush toilets. In contrast, these variables have no effect on short-term health outcomes (as seen in Table 5A ). In rural areas (Table 6B) , however, these interventions are more effective, with well water positively influencing the HAZ score for the 40 th , 60 th , and 80 th quintiles. Pit latrines and flush toilets also have a strong positive association with the HAZ score, for all quintiles except for the very top.
With respect to the educational attainment of the child's mother, the results in Tables 5 and   6 suggest that in urban areas, mothers with higher education have a positive effect on both stunting (HAZ) and wasting (WHZ). On the other hand, in rural areas, secondary education matters more 18 for wasting, while all categories of the mother's educational attainment (primary, secondary, and higher) matter for stunting.
ROBUSTNESS CHECKS
In this section, we conduct a set of robustness checks on our main results described in Section 4. First, we consider interaction effects between the public and private variables in our empirical specification. It is plausible that there are complementarities between public and private investments in water and sanitation. For example, flush toilets can only be used when the home has access to piped water. Further, piped water, when boiled, may affect child health outcomes.
Second, while we have only considered children in the age group of six months to two years, it is important to consider how older children are affected by public and private investments in water and sanitation.
Tables 7-10 present the results of these robustness checks. Specifically, Tables 7 and 8 introduce two interaction terms into our original specification, namely those between (i) boiled and piped water, and (ii) flush toilet and piped water. Tables 9 and 10 extend the analysis to children in the age cohort of two to four years, while also retaining the two interaction terms from Tables 7 and 8. Over all, our results remain robust to the introduction of the two interaction terms for the benchmark age group of six months to two years. This is applicable also for children in the age group of two to four years, with the exception that access to a public health facility is now positively associated with the HAZ score of the older group children, except for those in the top 20 percent of the conditional nutritional distribution.
CONCLUSIONS
In this paper, we analyze the consequences of access to water and sanitation for health outcomes of children in India between the ages of six months and two years. To do so, our analysis focuses on two aspects of this problem. First, rather than examining individual health outcomes, we use anthropometric measures such as weight-for-height and height-for-age z-scores, that better capture health outcomes on a multi-dimensional scale. For example, the WHZ score is a good measure of "wasting," thus capturing health outcomes over the short run. On the other hand, the HAZ score embodies "stunting," a longer term measure. Second, in addition to examining the health outcomes for the average child by using OLS regressions, we employ a quantile regressions (QR) approach, which provides information on how health outcomes vary across the conditional nutritional distribution of children. As such, this sheds an important light on the design of public policy, i.e., whether policies that target child health outcomes be "one size fits all" or be designed to treat specific group of children, depending on their relative position on the conditional nutritional distribution.
With respect to the WHZ score, which captures the short-run phenomenon of "wasting" in children, our results indicate that while access to piped water in the home has no effect on wasting, access to well water and sanitation facilities do matter. Well water is associated with a lower WHZ score, albeit the adverse effect declines in magnitude as we move up the conditional nutritional distribution. On the other hand, having pit latrines and flush toilets within the home have a large and positive association with the WHZ score, indicating the importance of sanitation relative to access to water in influencing health outcomes for children. Interestingly, the positive influence of sanitation facilities within the home is the largest for lower quintiles on the nutritional distribution. For higher quintiles, we find no statistically significant association between sanitation and wasting in children. Families that boil water prior to drinking are more likely to have children with higher WHZ scores. Educated mothers (at the secondary or tertiary level) have a positive association with higher WHZ scores, while the mother being a cultivator worsens the wasting phenomenon.
For the long-term HAZ score, which captures "stunting," we find that, as in the previous case, access to piped water in the home is not an indicator of child health outcomes. However, in contrast to its effect on wasting, well water improves the HAZ score, in all but the lowest quintile, with the magnitude of the effect increasing as one moves up the conditional nutritional distribution.
Boiling water prior to drinking does not seem to matter for the HAZ score, suggesting that it is more effective for short-run health outcomes. Access to sanitation facilities like pit latrines and flush toilets have a strong positive association with the HAZ score, further underscoring the relative importance of sanitation for child health outcomes. The educational attainment of the mother is more pervasive for improvements in stunting relative to wasting, thereby suggesting that more educated mothers have both short term and long term positive effects on the health outcomes for their children. Surprisingly, access to a health facility is not associated with improvements in wasting or stunting, irrespective of the child's relative position on the conditional nutritional status distribution.
We next sub-divide our sample into rural and urban areas to better understand the role of geography in driving health outcomes for children. Our results indicate that geography does matter:
even though access to piped water does not matter for both rural and urban children, access to well water and sanitation facilities are important. However, there are important differences between the effects of these variables across rural and urban areas. For urban children, well water and sanitation do not seem to matter for wasting. For rural children, while well water reduces the WHZ score, flush toilets improve this score for children in lower quintiles. On the other hand, pit latrines do not seem to be effective for rural children, irrespective of their relative position on the conditional nutritional distribution. For the HAZ score, urban children at the higher end of the nutritional distribution benefit from access to well water and flush toilets, but not pit latrines. For rural children, well water, and both types of sanitation facilities (pit latrines and flush toilets) have a positive association with the HAZ score, for all children except for those at the very top quintile.
In summary, our analysis has important implications for the design of public policy. First, public goods such as access to piped water and health facilities do not seem to be associated with health outcomes for children in the age range of six months to two years in India. On the other hand, private goods such as well water, boiling drinking water, and sanitation facilities seem to be more pervasive. Moreover, their effects tend to depend critically on (i) whether the targeted health outcome is short-term or long-term, (ii) the child's relative position on the conditional nutritional 21 distribution, (iii) whether the child resides in an urban or rural area, and (iv) the mother's educational attainment. As such, our results point away from designing "one size fits all" type of policies, and towards the customization of policies for specific target groups of children, such as those on the lower end of the conditional nutritional distribution, residing in rural areas, and on providing more educational opportunities for mothers. Further, incentives for private investment in sanitation facilities may be more effective in influencing health outcomes for young children than the provision of public goods such as piped water. .154*** (3.36)
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.028 (0.57) Boil 0.90** (2.42) 0.051 (1.14)
.105*** (2.68)
.098** (2.42)
. .580*** (3.17) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes, and other backward castes; Community variables include access to a health facility and whether child lives in a slum or a city. Total Sample = 11,466. .637*** (4.01)
1.29*** (6.46) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum.Total Sample = 11,466. .172 (0.56) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared, birth order and gender; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum. .844*** (4.39) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared, birth order and gender; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum. .881*** (4.12)
.993*** (2.91) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared, birth order and gender; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum. .578*** (2.69)
1.18 (4.25) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum. -.143* (-1.74) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared, birth order and gender; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum. .017 (0.19) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared, birth order and gender; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum. .082 (1.07) Heteroskedasticity-consistent t-statistics (clustered by household) included in parentheses for the OLS and the standard errors are bootstrapped with 100 replications for QR; *, ** and *** represent 10, 5 and 1% significance levels respectively. All columns include other child variables such as age, age squared, birth order and gender; Mother characteristics such as laborer; Religion variables such as Christians, Muslims, Sikhs, Buddhists, others; Caste variables include scheduled castes, scheduled tribes and other backward castes; Community characteristics include whether child lives in a city or a slum.
